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CHAPTER I 
STATEMENT OF THE PROBLEM 
As most of the children with whom the author is 
concerned spend the su~mer, or at least part of it, at the 
ocean, they have an intense interest in the forms of 
sea-life with which they are familiar. In Rachel Carson's 
Under the Sea Wind, she says, "Under the Sea Wind was 
written out of the deep conviction that the life of the sea 
is worth knowing. To stand at the edge of the sea, to sense 
the ebb and the flow of the tides, to feel the breath of a 
mist flowing over a great salt marsh, to watch the flight 
of shore birds that have swept up and do~~ the surf lines 
of the continents for untold thousands of years, to see the 
running of the old eels and the young shad to the sea, is to 
have knowledge of things that are as nearly eternal as any 
earthly life can be. These things were before ever man stood 
on the shore of the ocean and looked out upon it vYi th wonder; 
they continue year in, year out, through the centuries and 
the age s, while man's kingdoms rise and fall." 1/ 
1/ Carson, Rachel L., Under the Sea Wind. New York: Simon 
and Schuster, 1941. Foreward p. XIII. 
6. 
This study is an attempt to provide reference 
material for some of the most common forms of sea-life found 
on the New England coast. The author has found from experi-
ence that there is a scarcity of material on tlus phase of 
science, which is written on a second-grade vocabulary. 
The stories and exercises are arranged for the upper 
section of the group in an effort to provide enrichment for 
their program. 
7 . 
PLAN OF STUDY 
The plan of this study was to build a reference 
book based on second grade vocabulary and sentence structure, 
covering the forms of sea-life most common on the New England 
coast. Along with the rea.ding rna terial the author has 
attempted to illustrate each of these forms. Included with 
the reference book are some samples of workbook exercises 
which might be used after the study of sea-life ·has been 
made. 
8 . 
JUSTIFICATION OF THE STUDY 
The aim of any program of education is to recognize 
and provide for individual differences. In each classroom 
will be found a group of children with superior intelligence 
who deviate from the average to such an extent that they 
require special education to make the most of their abilities. 
The author feels it is this group who ha.ve been neglected in 
our schools as the majority of the teacher's time and effort 
has been spent in working with the low and average groups. 
This study has been made in an effort to provide 
materials for the above-average group which will be challeng-
ing to them, and which will be within their experience. 
It is hoped this reference material will be one means of 
enriching the program at the beginning of the school year 
while their s~mer experiences are still vivid. 
9. 
10 . 
CHAPTER II 
11 The greatest contribution that science has to make 
lies i n i ts influence on the thinking of man, not in wha t it 
does to make him more comfortable." 2/ 
Before 1850 the aims of science teaching were: 
1. Informational value - the educated person 
should know something about many things. 
2. Religious value - believed that the bio-
logical sciences would bring about a 
greater understanding of God. 
Between 1850 and 1910 the rel igious aims were discarded but 
the informational aims remained and a disciplinary aim became 
prominent. 
In the 1920's the traditional nature study movement 
began to be questioned by educators. One objection was that 
its teaching was a series of unrelated object lessons. Craig 
says that much of the material was motivated by untruths in 
the form of personifications of natural objects and fo rces. 3/ 
Scientists objected to the emotionalism about "Mother Naturen 
and the tendency to sugar-coat any aspects of nature which 
seemed unfit for young minds. 
2/ Noll, Victor H., The Teaching of Science in Elementary and 
Secondary Schools. New York: Longmans, Green and Company 
1939, p. 2. 
3/ Craig, GeraldS., Science for the Elementary School Teacher. 
Boston: Ginn and Company, 1940, p. 17. 
11 . 
"The modern trend seeks to divorce science in the 
elementary school fr om all forms of anthropomorphism, senti-
mentali sm, superstition, animism, emotional ism, prejudice, 
and unfounded opinion, and to encourage the child to question 
the reliability of all sources through which information is 
secured. " Craig 4/ 
Croxton believes tha t the weakness of the nature 
study movement lies in its insistence upon divorcement from 
science. Today nature study and systematized science teach-
ing are not so far apart as they were a few decades ago. 
It seems desirable to preserve the contributions of bot h and 
not empha size the distinctions between the t wo movements. 5/ 
Today educators believe that in the teaching of 
science, emphasis should be upon the development of con-
ceptions t hat lead to desirable attitudes, rather than upon 
how much the child knows. Some of these attitudes would be : 
critical thi~king, a spirit of inquiry, and open-mindedness. 
Zi m says, "Young children particularly are more 
scientists than they are a nything else , if we avoid a narrow 
professional concept of scientist." 6/ He believes all 
11 Craig, op cit., p. 17. 
]2/ Croxton, Walter Clyde , Science in the Elementary School. 
New York: McGraw - Hill Book Company, 1937 . 
§./ Zi m, Herbert S., "Children as Scientists," Childhood 
Education Magazine. April, 1947, p. 361. 
12 . 
children possess curiosity about their environment, a quality 
that is essentially scientific. Zim says that too much 
emphasis has been placed on science education for developing 
specialists rather than helping the average individual. 
He believes that because science lays such emphasis on 
questioning, experimental and creative attitudes, it may be 
a better means of achieving these personal-social ends tlllin 
other subject-matter fields. 
Craig feels tbat one of the most important jobs of 
the teacher is to help children become aware of the value of 
careful tlnnking, not only in science but in all other field s. 
Science offers opportunities for objectivity, experimentation, 
manipulation of forces, and for the checking of statements, 
all of which gives the child a unique opportunity to develop 
critical thinking. '11 
Craig says, "The procedure should be to bring the 
doubts, misconceptions, challenges, and responses of any child 
before the group if they seem worthy of consideration, rather 
than iwnediately offer the solution or correction. Children 
themselves should participate in the solution of problems 
both in suggesting ways by which they may be solved and in 
11 Cr~ig, op. cit., p. 21. 
13. 
drawing correct conclusions. A problem becomes a group 
problem. In this way teachers have opportunity to develop 
better techniQues and critical attitudes in reference to 
sources of material and methods of securing information, 
methods of problem solution, and other values which are 
usually neglected in the formal approach of handing out 
content to be learned. §/ 
It is not possible to exclude science experiences fro 
the everyday life of normal children. It is part of their 
life and not something superimposed from the outside. 
Zim says children's science experiences embody t wo 
basic ideas which characterize all science in every age. 
They are: "First, a body of organized knowledge is involved. 
When two-year-olds learn which is a dog and which is a cat, 
and when four-year-olds learn the names of different colors, 
they are sampling this deep well of organized scientific 
knowledge. The young child orients himself in a new and 
strange world by the identification of countless objects, 
many of which will have little meaning except that they have 
been i dentified and hence have become familiar. The second 
idea involves using science as a means of solving many of the 
problems that plague the human race. Its principles are so 
§/Craig, op cit., p. 21 
14. 
simple that they may be applied in the kindergarten as well 
as in the university laboratory. In fact, they may be 
applied with relatively greater success in primary grades . 
The simplicity of the scientific method of -'trying things 
out ·' is often more comprehensible to children than it is to 
us adults vvho se minds have been so filled with stereotypes, 
sloga!ls, platitudes and misinformation that we find it hard 
to distinguish f act from fancy, and truth from propaganda. n 9/ 
Zim believes tha t some of the positive values which 
result from scientific activities are : 
1. The child 's security is increased through 
his discovery that ques tions can be answered 
and that something can be done about situations 
that bother him. 
2. He can find answers through his own efforts. 
3. Science experiences permit children to use 
certain aspects of their environment to their 
own ends. 
4. Materials that permit children to experiment aid 
the development of muscular control and coordi-
nation. Experiments demand coordination of eye 
and mind with both big and little muscles. 
~/ Zim, Herbert s . , Tlns is Science. Bulletin of the 
Association for Childhood Education, 1945, pp. 6-7. 
15. 
5. Children may learn to conquer their fear of fires, 
electricity, and animals through pleasant ex-
periences with them. Caution does not mean 
fear. It means the wise and guided use of 
things tha t might be dangerous without caution. 
6. Science experiences often permit the children 
to orient themselves into their world in a more 
realistic way than they could otherwise. Through 
their understanding of such phenomena as day and 
night, clouds, rain, seasons, and wind, children 
get a rational understanding of the forces and 
phenomena about them. They are able to substi-
tute facts for typical anthropomorphic, and 
sometimes frightening fancies. 
7. Science activities can help prevent curricular 
sterility. No child can engage in science 
activity for any l .ength of time without coming 
in contact with the spirit of inquiry and 
creative curiosity. 
8. A further aim is to insure respect for the opinion 
of others·and to insure that criticism is backed 
by demonstrable proof so that each person can 
draw conclusions from relatively unbiased data. 
16. 
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9. Work with science materials stresses coopera-
tion and the sharing of information with one 
another. 10/ 
Elementary science is not an end in itself but is a 
necessary means to achieve social objectives. It is not so 
much content to be learned but is large outcomes wluch are a 
result of the interaction of the individual with his environ-
ment. 
Craig says, "Means by which man can control his 
environment for his own welfare mus t be given ample considera-
tion in a program of public education. It is apparent that 
in the scientific era in which we live, content from the 
natural sciences is needed frequently in the solution of 
current pertinent problems." 11/ 
In the Forty-sixth Yearbook of the National 
Society of Education it says, "The process of interaction 
between science and society, bettNeen science teaching and the 
larger goals of education in a democracy, is one that is 
constantly going on. It is also reciprocal in that it operate 
in both directions. Growth toward the objectives of s cience 
10/ Zim, op. cit., pp. 6-7 . 
11/ Craig, _ op. cit., p. 4. 
17 . 
instruction affects the learners behavior in other situations, 
both in and out of school. Jg/ 
Children must be guided to make adjustments to the 
world about them through interpretations that are consistent 
with the best statements of truth available. 
Croxton says, "Scientific education leads to a wide 
range of interactions with the environment. This leads to 
self-confidence, self-reliance, and increased initiative. 
Active interests and positive attitudes toward learning 
develop. · Appreciations become more intelligent, and critical 
thinking is developed. The child encounters identical elements 
and principles again and again in various forms and gradually 
some of the seeming cbaos of his environment is reduced to 
order. These changes in the individual proceed slowly and 
result from an enormous number of interactions with the 
environment." 13/ 
He also says, "The satisfaction of the child's 
immediate desires growing out of interests in his environment 
has always been upper-most in the nature study idea, but less 
12/ "Science Education in American Schools," Forty-sixth 
Yearbook of the National Society for the Study of 
Education, Part 1, Chicago: The University of Chicago 
Press, 1947, p. 35. 
13/ Croxton, Walter c., Science in the Elementary School. 
New York: McGraw-Hill Book Company, 1937, p. 11. 
18 . 
consideration has been given to direction of effort toward 
comprehension of scientific concepts." 14/ 
Sipe says, "Since education is a process of adjust-
ment to environment, and since our environment is becoming 
more and more a product of man-controlled forces of nature, 
it is evident that our educational system should devote 
definite time and energy towards enabling the developing child 
to acquire familiarity with his environment." 15/ 
Sperry believes tbat education in science should 
give the child a greater appreciati on of his environment -
a liking for it - an active positive attitude to do something 
about it. Also it should make him anxious to preserve the 
natural resources and beauty that are around us. 16/ 
Croxton believes that knowledge plays an important 
role in conversation and much of the ruthless destruction is 
due to ignorance. He feels that methods are needed that bring 
the child into appreciative and understanding relationships 
with the things that need to be conserved. 17/ 
14/ Croxton, op. cite p. 13. 
15/ Sipe, Frank, "Need in Research in Elementary Science 
Teaching." National Education Association. Journal of 
Proceedings and Addresses. 1927 , p. 587. 
16/ Sperry, Holland, "Science in the Elementary School." 
National Education Association Journal. l924.pp.76l-768. 
17/ Croxton, op. cit. 
19. 
II 
The objectives of science instruction are conceived 
as directions of growth and not as final outcomes to be com-
pletely and perfectly attained. Learning outcomes in science 
education should function in changed behavior. The concepts 
should be taught so they will be functional, and once these 
concepts have been meaningfully developed they should be used 
over and over again. Appreciations, attitudes and interests 
must be functional outcomes of science instruction. In the 
Forty- sixth Yearbook it says, "Attitudes are not secured in a 
vacuum of verbalization, but are derived out of experiences 
that have meaning." 18/ They contend that science education 
is peculiarly adapted to some of childhood's most conspicuous 
and universal characteristics as: 
1. The child is an investigator. 
2. The child reacts to all aspects of his 
environment. 
3 . The child's imaginative activities contribute 
to his growth. 
4. The chil d seeks to participate in planning 
and ca.rrying out his activities. 
5. The child follows hi s own individual pattern 
in developing concepts. 
6. The child learns through doing. 
18/ Forty-si xth Yearbook, op. cit., p. 62. 
20 . 
7. The child learns through seeking to achieve 
purposes. 19/ 
The complete program of instruction in primary 
science can be maintained only by the full utilization of such 
activities as discussion, experimentation, observation in the 
out-of-doors, and in reading for information and motivation. 
He must become open-minded and critical-minded. 
Katherine E. Hill in her consideration of children's 
responses in relation to certain objectives for science 
instruction found the greatest number of responses at all 
levels were classified as representing these objectives: 
Recognition and Identification of Natural Phenomena 
Inquiry 
Speculation 
Cause and Effect Relationships 
She believes, "The fact should be recognized that 
children lllive a better chance to cooperate, to be actively 
responsible, to use initiative, to apply their previous 
experience, and to use their ability to handle moterials when 
they are in a situation where tangible materials can be used." / 
19/ Forty-sixth Yearbook, op. cit., pp. 63-69. 
gQ/ Hill, Katherine E., Children's Contributions in Science 
Discussions. Contributions to Education No. 93l.Teacher 
College, Columbia University, New York: 1947, p. 38 . 
21 . 
Dr. Read says that subject matter is relatively easy 
to teach and is far easier to test than is the teacllihg of 
more abstract things such as critical thinking. Therefore, 
many tea chers who profess to teach the scientific method are 
really teaching subject matter as such. 21/ 
While traditional nature study is on the way out, 
the s tudy of na ture is still part of the science program. 
Karl Hazeltine believes that the teaching of nature 
is now more important than ever be cause cr..ildren do not have 
so much opportunity to observe it first hand. 22/ 
A. E. Shirling says, "We see the things we know, 
we ·hear the things we understand, we are interested in the 
things we have experienced." 23/ He also says, "The world 
offers so much in the way of appeal to child interest, that 
seeing, hearing, knowing, and enjoying nature through personal 
experience are almos t crowded out. Our environment has 
21/ Read, John Ga~nons, Measuring, with a Non-Verbal Picture-
Test, the Ability to Recognize and Classify Some Objects 
and Situations Associated with the Physical-Science 
Environment. Doctorate, Boston University, 1946. 
22/ Hazel tine, Karl, "The Second Mile in Training Teachers in 
Nature Study." National Education Association, Journal 
of Proceedings and Addresses, 1927. 
23/ Shirling; A. E., "Experience in Natural Science. " 
Childhood Education Magazine, April, 1947, p. 373. 
22 . 
chant:S ed, our social life :has changed. Instead of woods we 
have indoor picture shows. Instead of listening to concerts 
given by birds in the tree-top, insect musicians in the shrubs 1 
and frogs in the pools, we have radtos rendering exciting 
adventures that permit no imitation nor participation by 
children. 11 24/ 
Anna Comstock believes that the study of nature 
gives a child practical and helpful knowledge, develops 
imagination, cultivates a respect and recognition of what is 
true, cultivates a love for beautiful things, and gives him 
a sense of companionship with the out-of-doors. 25/ 
In the Forty-Sixth Yearbook it states, fiAll people 
who observe and study nature have the opportunity to appreci-
ate her constancy and regularity. Even nature's never-ending 
variations and newness may be appreciated because of the major 
constancy and regularity of nature's facts and occurrences."26 
It also says, 11 The ma jor function of science is to 
reveal new truth. There is, however, a cumulative beauty. that 
24/ Shirling, op. cit., p. 373. 
gQ/ Comstock, Anna B., Handbook of Nature Study. New York: 
Comstock Publishing Company, Inc., 1939. 
26/ Forty-sixth Yearbook, op. cit., p. 13. 
23. 
is revealed when old and new truth steadily fit together to 
compose a clearer picture of nature's enduring realities. 27/ 
Today we find an increasing awareness, on the part 
of educators, of the value of teaclung the scientific method. 
The aim has changed from one of imparting a great body of 
subject-matter to be learned, to that of teaching concepts 
and the art of critical-thinking, which are so necessary in 
the complicated and scientific era in which we live. 
27/ Forty-sixth Yearbook, op. cit., p. 14 . 
24. 
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CHAPTER III 
INTRODUCTION TO THE WORKBOOK 
This material would be used when the children first 
come back to school in the fall and are still interested in 
their sw~er experiences. The author has found tlmt by having 
a museum in the room, . children are eager to fill it with things 
they have collected. It has proved valuable to speak to the 
new class the spring before, sug gesting they look for s pecimens 
during their sumrner vacation which would be interesting to 
have in their museum the following fall. 
Since the majority of children in the community with 
which the author is connected, s pend a t least part of the 
summer vacation at the ocean, the re sult has been a large col-
lection of many different forms of s ea-life. The children 
have shown a real interest in ca taloguing t hese col lections 
and in finding out more about the life of the different 
animals and fish. 
The difficulty then came in finding reference 
material which was within their vocabulary. This book will be 
placed on the children's library table as a reference book 
to which they can turn for information in their study of sea-
life. 
26 . 
The fish and shore-bird section has been added to 
the book in the hopes that interest will be high enough to 
warrant a continuation of the study to include forms of sea-
life other than the specimens they would be able to bring 
i nto the classroom. 
The workbook section has been included as examples 
of some of the forms of exercises which might be used during 
the study of sea-life. 
27 . 
SPECIAL VOCABULARY 
Some preliminary work would need to be done with the 
following list of words. 
Horseshoe Crab 
Fiddl er Crab 
Hermit Crab 
Sea Anemone 
Lobsters 
Shri mp 
·• 
_Oyster s 
Barnacles 
Clams 
Hard-shelled Clams 
Soft-shelled Clams 
Razor Cl am 
. Mussels 
Starfish 
Limpj_ts 
Per i winkl.es 
Sand Dollars 
Sea Urchin 
Jelly Fish 
Halibut 
Flounder 
Tuna Fish 
Maclrerel 
Salmon 
Herring 
Cod 
Black-bellied Plover 
Least Sandpiper 
Sand Peep 
Sea Gull 
· Piping Plover 
claws 
spine 
pantry 
seaweed 
insects 
enemies 
feelers 
crushing 
hooks 
s.tripes 
tentacles 
petals 
hatch 
pebbles 
thimble 
umbrella 
stomach 
sca les 
liquid 
oxygen 
spawn 
belly 
breast 
webs 
marshes 
waves 
screaming 
whining 
water 
28. 
CRABS 
Crabs can live in the water or in the sand, but 
they need water for breathing. They have ten legs. The 
two front legs are larger and each one has a large claw 
at the end. They do not walk on these, but hold them up 
like arms. They use them for fighting, for digging in the 
sand, and for holding things. 
The hard shells of crabs keep them from getting 
hurt when they are washed aga .. inst roc.ks. When the shells 
get too tight, they split down the back and then the crab 
pulls his legs out. The new shell gets hard in a few days. 
The eyes are set on the ends of stems which the crab can 
pull in or push out. 
If you pick a crab up by the leg and do not let 
go, he drops off this leg and runs away. Then a new leg 
grows. It takes a year for a new eye to grow. 
Mother crabs do not take care of their babies. 
She fastens the eggs to her legs and carries them about un-
til they hatch. Baby crabs are very tiny and have hard 
skins. They have seven pairs of legs and no claws. They 
can swim very· fast, but they stay nea .. the top of the water, 
whez:.e>it 'is light. The skin is changed many times before 
they look like grown-up crabs. 
Crabs help us by eating 
in t~wa~--
//•~ 
,:..L 
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FIDDLER CRAB 
The father fiddler crab is easy to tell because 
one big claw is almost as large as it is. It looks like a 
fiddle, but it is used as a club for fighting and as a 
spade for digging. Mother fiddler crab does not have this 
large cla.w. Her two claws are small • 
. ,When the tide is low they dig out their houses in 
the sand or mud. They make a hall, a bedroom and a pantry. 
In the pantry they store away beach flies which they can 
eat when water covers their doorway. They sit on the sand 
while the tide comes in and just as the waves come up to 
them, they jump in their home and close the door with their 
big claws. 
F.iddler crabs eat seaweed, flies and other in-
sects. 
30. 
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TOAD C ABS 
'rhe toad crab is only one or two inches long. 
It gets this name because its back looks like a toad 
and when it is not walking, it sits up like a toad. 
The legs are not very strong. Sometimes this toad sticks 
seaweed on its back to keep its enemies from seeing it. · 
.,., I 
~ . 
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HERMIT CRAB 
The hermit crab does not have a hard shell of its 
own, so it has to find one. It hunts around until it finds 
one that will fit. Then it puts in its long claw to see 
if it is clean and to see if anything lives there. Some-
times it finds another crab in it and that means a fight to 
see who gets the shell. If the shell is all right, it 
brings it near and backs into it. At the end of its body 
is a hook which it fastens to the -middle or the shell to 
hold itself in. Its legs hang out in front. When this 
shell gets too small, it has to hunt for a larger one. 
Some hermit crabs like to carry sea anemones on 
their backs. The sea anemone cannot move by itself, so if 
it is on the back of the hermit crab it gets carried around 
and together they can find food. The sea anemone helps the 
crab because it stings enemies that come too near. When 
the crab moves to a new house it takes the sea anemone with 
him. It puts out its claw and lifts the sea anemone from 
the old shell to the new and holds it there until it has 
made itself fast • 
32. 
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HORSESHOE CH B 
The horsesho~ c~ab has a shell mich looks like 
a horseshoe. Under this hard shell is the body ~ ich 
ends in a long spine that is often called the tail . It 
has sev n pairs of legs. T.e first six pairs end in 
cl wse ln the Spring this crab comes up on th nd , 
digs out a hole and lays its eggs there. It is black 
when it is alive , but turns the color of sand h n it is 
dead OJ 
33. 
t/ 
LOBSTERS 
Baby lob~ters do not have shells. They swim off 
by themselves and hide in the rocks until their shells 
growt. The mother lobster grows a .. n~w shell once a year 
and the father twice a· year. 
Lobsters·· walk about on the bottom of the sea, 
on the tips of their legs, but they swim backwards. 
The lobster has two eyes which look like they 
are on the ends of little sticks. It cannot see very well 
with these, so it needs feelers, too. It has two big 
claws. Most lobsters have one claw for crushing and one 
for cutting, and they may be right-handed or left-handed. 
Next to the big claws are two pair of small claws and the 
other two pair end in little hooks. Sometimes lobsters 
fight and lose a claw or a leg, but these will soon grow 
again. 
They like fresh fish to eat, but they will also 
eat dead fish and: animals. 
34. 
SHRII•lP 
Shrimp look very much l ike little lobsters and 
like lobsters t hey swim f orwar d a nd walk backward. They 
dig down i nto t he sand very fast if t he tide leaves them 
on t he beach . They are about t hree inches long and have 
three red stripes across the body. Their color changes 
to match t he color .of sand , mud or seaweed they are near. 
35 . 
STARFISH 
Starfish may be yellow, brown , pink, or purple. 
They have five arms and the mouth is in the center of the 
body. If an enemy catches it by one o£ these arms it 
quickly drops oft this arm and ·hides away . A new arm 
will grow in its place. 
On the under side of these arms are many little 
tubes which can be used as hands. The starfish is very 
strong , for it can open clams or oysters that a man would 
not be able to open without ·a · knife . 
The starfish has five eyes and five noses, for 
at the end of each arm is an eye and a nose . They eat 
more dea4 than .living things , but they l i ke fish , clams 
and oysters. 
36. 
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JELLY FI SH 
The t himble jel ly f i sh looks very much like a 
large thimble . From t he Qdge of the thi mbl e .long ar ms 
hang down which are the t ent acles . I t can sting with 
these t entacles . Jelly f i sh are made up mostly of wat er 
so when the hot sun shines on t hem on t he beach th y d r 
up . Some a~e pink and some are blue . At night they t hrow 
off a light. 
When t hey swim it looks like the opening and 
closing of an umbrella. Where an umbrella handle would 
come is the mouth and behind t he mouth is the stomach. 
There are eyes on the edge o£ the umbrella. 
The milky~disk jelly fish is about a foot across 
and is a milky color. -·~'• _ ~~~ 
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PERIWINKLES 
The periwinkle is a small snail with a sharp point-
ed shell which may be black or 'brown or gray. wben the 
tide is out we find many of them covering the rocks and sea-
weed. It can live for hours out of the water. 
' ., 
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SL1 URCHIN 
Se urchins are about two inches across and 1 ok 
like the burr of a chestnut, because t ey are covered with 
little spines. Sometim~s these spines are brown , gr en 
or purple.. The spines £all of£ wben the sea urchin ies. 
In t h mouth are £ive very big teeth. It also 
has little pincers ·and feet, but if it is in a hurry it 
can run on its spines • 
. ·_pen the sea urchin takes a nap it piles atones 
on top of itself', so that it looks like a pile of stones 
and its e~emies stay away. 
39. 
SEA ·ANEMONE 
Here ia a little ani mal that looks very much like 
flOtler . The stem or body 1s as thick as the flower part 
and is pink or orange or brown. The tentacles look like 
th petals of a flower .1 and are many beautiful colors, but 
watch out, for they can sting. 
T 1ey live on tiny things in the water that come 
within their reach . I f a big fish or crab touches it , it 
shri ruts do on t he r ock an4. all its bright arms are folded 
inside of i .t s body , so that it looks like part of the rock. 
< < ~---- -_ 
' .1 
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SAND DOLLARS 
The sa.nd dollar is really a sea urchin. It is 
a bout three inches across and when it is alive it is co.v-
ered with short brown spines. When the sand dollar di s 
t he spines fall off and you can see the shape o:f star 
on the shell . 
The mouth is in the center of the underside. 
It has tiny little feet with . l'lhich i .t can roove round . 
A kind of ink which cannot be erased. is made from 
sand dollo. rs . 
41 . 
BARNACLES 
Baby barnacles have to take care of themselves. 
The mother throws them out into the ocean while they are 
still in the egg. When they hatch they are about as big as 
the head of a pin. They have six little legs, a long 
prickly tail, and just one eye. A barnacle always lies on 
its back so it has to swim upside down. 
Now the baby barnacle begins to change. It grows 
two eyes. Then it finds a rock or the bottom of a ship 
and stands on its head. There it has to stay for the rest 
of its life , for it is stuck fast. After it finds it can-
not move it begins to build a little shell around itself. 
It no longer needs its eyes because it is very dark inside, 
so it throws them away, but it still has its feet. When it 
is hungry it pushes them out through the top and kicks food 
into its house. 
42 . 
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LIMP ITS 
The shell of the limpit is like a little cone. 
It moves very slowly. All day it holds onto a rock as 
hard as it can. This is to keep the birds from eating 
it. You could not pull it off the rock, if you tried. 
4 3. 
CLAMS 
Baby clams are very tiny. They spin through the 
\-:ater for the first fe1 days whi~e their shell s are grow-
ing. Then they go to the bottom of the ocean and £ sten 
themselves to other shells or pebbles . s soon a s their 
shellE are strong, they dig do\:m into the sand. Now and 
then they come out on the sand and creep a little way . 
They have one strong little foot. They get their f ood by 
moving the water so that it brings little bits of f ood to 
them. 
Most of the clams we .see are the Hard-shelled 
clams, the Soft-shelled clamsor the Razor clams. The 
Hard-shelled clams have a gray or brownish-gray shell. The 
Soft-shelled clams have a white shell which is not very 
thick. When they dig down into the sand their long necks 
are always pointing up. The Razor clam is about six inches 
long ·and one inch wide. · It has a long foot that can be 
I 
pushed ' .out about five inches. It can dig very fast with 
this ·root. 
44 . 
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OYSTERS 
Baby oysters are very little. It would take about 
three hundred to make an i nch. The first two weeks they 
swim around by the help of a little tail as tiny as a hair. 
Then the shell begins to grol'T. In a few more days the 
shells become heavy and the little oysters sink to the bot-
tom. They fasten themselves to a rock or other shells and 
never move away again. 
Oysters cannot hear much and they cannot see at 
all, but they can feel. They have tiny hairs around the 
edge of the shell which keep waving all the time. This 
pulls the water into the she'll and the oy.ster takes the 
food that is in the water. 
You· cannot eat an oyster until it is three or 
four years old• 
. '\' 
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MUSSELS 
Mussels live in mud where there are many pebbles. 
They can not walk or swim or fly. Many of them are fastened 
together with strong yellow threads which come out of their 
mouths. The shell itaelf is violet but this is covered by 
a black skin. ·If an enemy comes near, the mussel quickly 
pulls itself' into its shell. 
46 . 
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The body of the fish is widest 
is thin at the tail. This is so it can cut through the 
water. Most fish have seven fins. The last one is at the 
end of the tail and this fin pushes the fish through the 
water. The side fins help the fish to go up or do\~ and 
help it turn. They also act as brakes • 
Some fish have smooth bodies but most are covered 
with scales. All fish are covered with a slimy liquid that 
lets them swim through the water quickly. Fish have no 
ears that we can see and they can not hear vwell. The eyes 
can move, but they have no eyelids. 
Fish breathe water instead of air, as we do. They 
have little gills which take the oxygen out of the water as 
it goes over the gills. 
The mother fish drops her eggs in the water and 
lets them hatch by themselves. These eggs are white or 
cream color and are called spawn. The eggs are all held 
together with a sort of glue. As the little fish grows the 
skin of the egg gets thinner and thinner until the fish 
breaks through. Baby fish are called fry. 
47. 
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HALIBUT 
The halibut is another fish that swims on its 
side and is dark on top and light on the bottom. Both 
eyes are on the top . It lives near the bottom and likes 
cold water . The eggs of the halibut are larger than the 
eggs of most f i sh . The baby fish swim near the top un-
til they are six or seven months old and then sink to 
the bottom where they stay for the rest of their lives . 
They eat fish , crabs , lobsters and mussels . 
~ 
.,.- -----............. ---
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FLOUNDERS 
A flo~nder is a broad , flat fish which likes to 
live close to the bottom of the ocean. It is dark colored 
on the upper side and light on the under side . ·h n the 
flounder is a baby it s~dms l ike other fi h and has one 
eye on each side of the head. Then as it begins t o swim 
on its side it becomes flat and the eye on the under side 
begins to move around until both eyes are on the top. It 
eats mostly fish, but likes crabs and shrimp. 
49. 
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HERRING 
Herring have a silver color and travel in large 
schools. They come in toward shore in the Spring and 
lay their eggs where t he water is not deep. Many are 
eaten by larger fish. 
----........---./ 
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MACKEREL 
Mackerel grow to be twelve or sixteen inches long. 
They can swim very fast and go in schools which are some-
times twenty miles long and a half mile wide. These fish 
are always the same size which shows they are the same age. 
The mother fish lays her eggs in the Spring or Summer, 
where ever she happens to be. The babies grow very fast. 
They eat smaller fish, shrimp and fish eggs • 
_ _ .,..F..,.._J - --
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. SALMON 
Salmon are one of the greatest travelers. Early 
in the Spring or Summer the mother salmon go up the rivers 
and streams until they come to the end of them. Here they 
lay their eggs and then soon die. The young salmon live 
there about two years and then go back down to the sea. 
In about two more years they go back up the rivers, lay 
their eggs and die • 
5 2 • 
• 
The cod is a large fish which grows to be twenty-
eight to thirty-six inches long. It likes cold water. 
The eggs float on top of the water and hatch in about two 
days. Many of these eggs are eaten by bigger fish. If they 
all lived the ocean would be full of codfish • 
53. 
The tuna fish belongs to the mackerel family. In 
the Spring they come in s~hools and leave in the Fall. No 
one knows where they live in the Winter. They eat other 
schools of smaller fish. 
54. 
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S§A .GULL 
The sea gull or herring gull i s twenty-three to 
twenty-six inches long. The tail f eathers are dark . The 
head, neck, br ast and underparts are white, while the 
wings and back are a bluish-black. The bill is yello · and 
the legs a.nd .feet are flesn color. 
The men Who made airplanes watched how the gulls 
flew and the way they could ~urn and dip. You often see 
them suddenly tly down to. the water and catch a fish or 
you bear them screaming and whining as they fight over 
food thrown out £rom boats. 
/ . 
. . 
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LEAST SANDPIPER 
This is the smallest of the sandpipers. It is 
only five or six inches long. The back is brown 1dth 
black marks and. the under part is white. There is a light 
stripe over the eye. The legs and feet are green or yellow 
green. The bill is black and not very thick. They like 
grassy and muddy marshes to live in. 
56 . 
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SAND PEEP 
You often see this little bird standing on 011e 
foot or even hopping on one foot. They are fun to watch, 
because they run along the edge of the water and as the 
water rolls back they follow it. When the waves break, 
they quickly run back. 
They look very much like the Least Sandpiper, but 
have a thicker bill and the feet and legs are blackish. 
They are five or six inches long. 
57. 
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PIPING PLOVER 
The Piping Plover makes its nest on the beach. 
The eggs are laid in a little hollow in the sand and look 
just like little stones. The Piping Plover is not so 
large as the Black-Bellied Plover, for it is only six or 
seven inches long. This little bird looks very much like 
the sand, but has a black collar that sometimes goes all 
around its neck. The bill is orange with a black tip and 
the legs and feet are orange. When they whistle they seem 
to say, "Peep-lo." 
58 . 
BLACK-BELLIED PLOVER 
This bird does not really have a black belly, but 
the breast is black and under that it is white. The tail 
is white with little stripes of black and the sides of the 
head and neck are white. The top of the head is brown. 
The front toes have webs like a duck. This bird is from 
ten to thirteen inches long. 
59 . 
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Put a circle around the word hat goes ·with the icture. 
shrimp sea anemone 
shoe sea urchin 
shake sea weed 
hernuLt crab jelly fish 
toad crab jumping 
horseshoe crab just 
crab sand dollar 
crayon sea weed 
cold star fish 
pencil 
sand dollar 
periwinkle 
sea urchin 
picture star fish 
61 • 
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rcle "''a:round the word tba t with the · icture . 
babies, f ish 
barn flag 
~ .. . 
barnacles fat 
can lake 
clam light 
clay lobster 
oyster scallop 
only schoql. ,. 
open sand .. 
sea shell sea urchin 
sea urchin sea gull 
sea weed sea shell 
Put a circle around the words : that end the sentence. 
1. It piles ::- stones ~ on itself when Lt t ta.kes,- a nap. 
It iscovered with sharp -spines:. 
It looks2like a pin-cushion• 
It is a 
sand dollar 
sea, urchin ··· 
sea anemone 
2; It looks ~ like a · flower. 
It can sting. 
Its hest friend is · the hermit crab~ 
It is a 
sea anemone -
sea·· urchin 
sea · horse 
3. It has c· to swim upside down. 
It stands ~, on its c·head. 
It throws "' away its "" eyes·. 
It is a 
periwinkle 
barnacle -" 
oyster 
62. 
· 4 •. It has .- two shells with rufflesc• 
It is cgood to eat. 
··, 
Its shell is ' very rough on. the outside and smooth inside. 
It is an 
oyster 
hermit crah 
octopus ' 
5. One of -its ::- claws is :.very hig~ 
It uses ::· this claw for a ".spade. 
It l ltbe:: to fight. 
It is a 
hermit crab:~­
sand dollar 
fiddler crab': 
6.It has ' no home of its cown. 
It finds "Old shells cto live in. 
.. ·. 
It finds c a -new shell when its::: old one gets too small. 
It is a 
sea· urchin 
hermit crab'.-
sea anemone 
63. 
7. It has~ al strong bill. 
8. 
It can fly fast. 
It has webbed feet. 
It is a 
It has cfive 
It can grow 
It likes · to 
It is a 
sea urchin 
sea gull 
sea shell 
arms• 
a new arm. 
eat clams• 
starfish 
oyster 
barnacle 
64 . 
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PUt in the word that makes t he sentence true. 
1. A crab has ten • 
------""-
2 . Fish live in the ---------------· 
3 . The body of' the crab is. covered with a ---------· 
4 . The fiddler crab has one large -----------------· 
- 5. The sea anemone likes to ride around on the back of a 
---------------------· 
6. We do not eat oysters: in the 
--------------------· 
7 . Starfish lllive five 
---------------------· 
B. sea gulls bave strong -----------· 
66. 
Put a circle around "yes" if it is true. Put a circle around · "no" 
if it is not true. 
1. Crab-s can live in the water or sand. yes - no 
2. A crab has four legs~ yes - no 
3. The crabt·s shell protects him. yes - no 
4. If a crab loses a leg, a new one will grow. yes - no 
5. A crab . can vlalk and swim. yes - no 
6. Mother crabs take care of their b -abies;. yes - no 
7. Baby crabs are large. yes - no 
8. Fiddler crabs like to fight. yes - no 
9. The hermit crab builds his own house. yes - no 
10. The hermit crab :- lives by himself. yes - no 
11. Oysters have two shells~ yes - no 
12. The oyster can see. yes - no 
13. Starfish have four arms. yes - no 
14. The sea urchin is covered with spines when it is alive. yes - no 
15 . Animals and fish could live in the sea without 
sea vreed . yes'' - no 
16. Periwinkles are larg e. yes - no 
17. Sea anemones look 111ce lilce flowers ·~ yes 
- no 
18. Barnacles fasten on to ships. yes 
-
no 
19. The sand dollar lives on the bottom of the ocean. yes - no 
20. Sea gulls can fly very fast. yes - no 
21. Hother sea gull builds her nest on the -e sa..'YJ.d. yes - no 
22. Lobsters are good to eat. yes - no 
23. The lobster swims forward. yes 
-
no 
Put in the right word~ 
1~ .Most fish are covBred with----------·. 
2. Fish have no - --- ____ that 'vve c en see. 
3. The eyes --: of a fish have no----------
4~ Fish breathe ---------· 
5. They take the oxygen out of the 'dater by little -------· 
6: The eggs : of the fish are called----------· 
7~ The eggs ' are held together by-------· 
8. Baby fish are called 
---------· 
fry scales ' 
spawn eyelids 
water gills 
ears glue 
Put in the right word. 
1. Which b 'ird has a · black collar? 
2~ 1tfhich bird helped men make airplanes? 
3. Whi ch hird has a black belly? 
4. Which bird likes to run after the waves? 
5. "ifuich bird has a light stripe over the eye? 
6. \'fuich two birds have webbed feet? 
7; Which bi.rd has · a black tip on its bill? 
---
sea gull 
sand peep 
least sandpipe;r 
piping plover 
black-b~lli~d plover 
67. 
l . Vlh ich t h _n o c nn live i n vla t er? 
Dr m·; a circle around t h e r ight t-rorde 
fish boys horses 
dogs ~ oysters~~ rabbits ' 
sea weed clams crab's ~· · 
pumpkins · elephants :· starfish 
2.Wh'ich things ~doesa fish have? 
Draw a circle around the right w·ords ; 
legs -
scales 
fins :-
eyes 
3.Which things ~ does c a crab have? 
hands 
tail 
Draw a c i rcle around the right word~ 
earsr 
legs 
shell 
eyes · 
claws 
hair 
seals ,. 
harnacles -· 
periwinkles 
firemen 
feet 
shoes: 
68 . 
69 . 
Put a circle around the word I read. 
clam crab call came, .. . 
went vvater want will 
sick send some. s:and 
bird ball big boy 
s eal send sand SOlliE;) 
like land lobster light 
school spring stories scallop 
f1..m fish fill fire 
peri wi YLl.cle picture pumpkin puppy 
open oyster once old 
70. 
CHAPTER IV 
SUGGESTIONS FOR FURTHER RESEARCH 
This study will not be tried out until the following 
year, but the author anticipates it might have been more 
valuable to have made several smaller reference books in-
cluding on;ly one phase of sea-life in each, in order to be 
able to have a larger group of children working with this 
material at the same time. That is; one book of fish, one of 
shore-birds, one of the different kinds of crabs, and one of 
the remaining forms. 
Since this study vvould be only a small part of the 
entire science program for the year, it might be valuable to 
build similar refere nce material on other phases of interest 
to the child, as the lives and homes of common domestic 
animals, common woods animals, and circus animals. 
71 . 
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CHAPTER V 
======~===============~--~-=-==-==================~===== 
73 . 
-~=====F===============================================4r====== 
I 
I BIBLIOGRAPHY 
! .. ;_.carson, Rachel 1., Under the Sea Wind. 
1 and Schuster, 1941. Foreward p. 
New York: Simon 
XIII. 
II
,'· Comstock, Anna B., Handbook of Nature Study. New York: 
Comstock Publishing Company, Inc. 1939. 
1
.1 '-/ Craig, Gerald S. ~ Science f?r the Elementary Schoo~ Teacher. I Boston: G~nn and Company, 1940, pp. 4, 17, 21. 
II. Croxton, vValter Clyde, Science in the Elementary School. 
,! New York: McGraw-Hill Book Company, 1937, pp. 11, 13. 
I 
I 
I! 
II 
It 
I 
"Science Education in American Schools," Forty-Sixth 
Yearbook of the National Society for the Study 
of Education. Part 1, Chicago: The University of 
Chicago Press, 1947, pp. 13,14 _ 35, d2-~9. 
Hazel tine, Karl, "The Second Mile in Training Teachers 
in Nature Study." National Education Association, 
Journal of Proceedings and Addresses, 1927. 
Hill, Katherine E., Children's Contributions in Science 
Discussions. Contributions to Education No. 931 
Teachers College, Columbia University, New York: 
1947, p. 38. 
Noll, Victor H., The Teaching of Science in Elementary 
and Secondary Schools. New York: Longmans, Green 
and Company, 1939, p. 2. 
Read, John Gammons , Measuring 1 with a Non-Verbal Picture-
Test, the Ability to ~ecognize and Classify Some 
Objects and Situations Associated with the Physical-
Science Environment. Doctorate, Boston University, 
1946. 
p. 373. 
Sipe, Frank A. "Need in Research in Elementary Science 
Teaching." National Education Association, Journal 
of Proceedings and Addresses. 1927, p. 587. 
I 
,, 
II 
II 
,, 
I 
I 
II 
r 
Sperry, Holland, "8 c i enc e in the Elementary School. " II 
National Education Association Journal, of Proceedings 11 
and Addresses, 1924, pp. 761- 768. . 
1 ').. Zim, 
I I _, 
II 
'I 
I! 
I· 
I 
t 
I 
I 
il 
II I' 
II 
II 
!I 
II 
jl 
II 
'I I, 
Herbert S. "Children as Sc i entists," Childhood 
Education Magazine. April, 1947, p. 361 . 
This is Science. Bulletin of the Association for 
Childhood Education, 1945, pp. 6- 7 . 
I 
I 
.I 
I 
,I 
I 
I 
I 
74. 
l' 
I~ 
I' CHILDREN 1 s BOOKS 
I rt Arnold, Augusta F., The Sea Beach at Ebb Tide. The Century Company, 1903. 
il 
New York: 
II 
,I 
II 
I 
:.:. Bamford, Mary E., My Land and Water Friends. Boston: 
Lothrop, Lee and Shephard Company, 1886. 
i,::_Beauchamp, Mayfield, We st, Science Problems Book 3. 
New York: Scott, Foresman and Company, 1939. 
1 :/,...Beebe, William, Land of Water. New York: Bre'lver, Warren, and 
Putnam, 1931. 
lr 
I 
,, 
II 
II 
II 
(,_~_ Blaisdell. , Etta Austin, The Kelpies. Boston: Little, Brown, 
and Company, 1929. 
Burgess, Thornton W., Burgess Seashore Book for Children. 
Boston: Little, Brown, and Company, 1929. 
Butler, Eva L., Along the Shore. New York: The John Day 
Company, 1930. 
Carpenter, Frank G., How the -world is Fed. New York: 
American Book Company, 1923. 
I 
II 
,, 
I! 
,' 
II 
I 
II 
l' 
I 
I 
lr 
'l 
v Coffman, Ramon Peyton, The Child's Story of Science. New York: 
,, 
II 
I 
G. P. Putnam's Sons, 1939. 
i crowder, William, Dwellers of the Sea and Shore. Nevv· York: 
The MacMillan Company, 1935. 
·1 Daglish, Eric Fitch, Fishes and Sea Animals. Animals in 
Black and White Series, Vol. VI .. New York: Wi lliam 
Morrow and Company, 1929. 
Duncan, F. M. and Duncan, L. T. Wonders of the Sea Series. 
Wonders of the Shore. 
Lobster and His Relations. 
Starfish and His Relations. 
Dwellers in the Rock Pools. 
Life in the DeeD Sea. 
The Sea Birds. 
New York: Oxford University Press, 1912-1923. 
L_ 
?5. 
·-Edwards, Charles Lincoln, Nature Study. Parts 1 and 11. 
Los Angeles: Hesperian Press , 1924 . 
Edwards, Paul, and Sherman, James, Earth and Sky. Nature 
· Activity Readers, Book IV. Boston: Little, Brown 
and Company, 1937. 
Fairbanks , Harold W., Home Geography. Fifth Grade. 
San Francisco: Educational Publishing Company, 1915 . 
La Gorce, John Oliver, Litt . D., D.Sc., The Book of Fishes . 
Washington, D.C .: National Geographic Society, 1939. 
~ Peterson, Roger T., A.Field Guide to the Birds. Boston : 
Houghton Mifflin Company, 1947 • 
. , -Phillips, Mary and Wright, Julia , Some Animals and Their 
' Friends. Boston: D.C. Heath and Company, 1937. 
Phil lips, Mary and Wright, Julia, Plants and Animals, 
Nature-By-Sea side and Wayside IIi . Boston: D. C. 
Heath and Company, 1936. 
';) Reed, W. Maxwell, The Sea for Sam. New York: Harcourt, 
Brace a nd Company, 1935 . 
Rogers, Julia Ellen, The Shell Book. New York: Doubleday, 
Page and Company, 1908 . 
1 ebster, Hanon and Polkinghorne, Ada, What the World Eats. 
Boston: Houghton Mifflin Company , 1938. 
==~======-~=-~~-======~==~~ 
!I 
II 
I 
I 
j 
I 
'I ,, 
?6 . 
